protrusions were frequently observed extending from the surface of cells of the W strain. Single short protrusions extended from many of the cells of strain JA. In sectioned material, rows of what appeared to be developing elementary bodies (as many as four) were observed in cells of strain W, whereas, single, apparently developing elementary bodies were observed in strain JA. In both strains, these bodies were located within the protruding areas of the cell wall. The inclusion-containing portions of the cell appeared to be the protrusions which extended from the surface of the intact cell.
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In view of the controversy concerning the mode of multiplication of members of the Mycoplasmatales (Freundt, 1958) , it appeared desirable to attempt to compare morphology of intact cells and ultrastructure of sectioned specimens of Mycoplasma species in an effort to visualize how and where elementary bodies develop.
Recently, it was reported that M. gallisepticum reproduces by binary fission (Kelton, 1962) . This species, thus being in a controversial position with regard to multiplication, appeared to I Visiting scientist in the Rickettsia and Virus Department, Statens Seruminstitut. Present address: Virginia Polytechnic Institute, Blacksburg, Va. lend itself most suitably for a comparative study of the type mentioned above.
The gross morphology of Mycoplasma strains isolated from poultry was studied with the aid of an electron microscope by Reagan, Brueckner, and Delaplane (1951) , Reagan, Day, and Brueckner (1953) , White, Wallace, and Alberts (1954) , Morton et al. (1954 ), Morowitz et al. (1962 , and Shifrine, Pangborn, and Adler (1962) . The ultrastructure of AI. gallisepticum was studied by Ruys and Van Iterson (1961) and by Domermuth et al. (1964) . To our knowledge, the only previous study correlating both the external morphology of intact cells and the ultrastructure of sectioned cells is that of Van Iterson and Ruys (1960) .
MATERIALS AND METHODS Cultures. M. gallisepticum strains JA and W were propagated on PPLO broth (Difco) without crystal violet, plus 10% turkey serum, 2% yeast autolysate (prepared as described by Domermuth et al., 1964) , thallium acetate (1:2,000), and 100 international units of penicillin per milliliter. Solid media also contained 1.4% agar.
Preparation of specimens. Mycoplasma strains were routinely transferred in the fluid medium. Fluid medium cultures (48 hr) were used to inoculate agar plates for the cultivation of colonies for sectioning. Inoculated plates were incubated for 4 days at 37 C. Areas of almost confluent growth were chosen for electron microscopy.
After selection, the colonies were fixed in situ in fumes of a 40% formaldehyde solution for 1 hr and were then prepared for sectioning and electron microscopy as previously described (Domermuth et al., 1964) .
Specimens for morphological studies of intact cells were prepared as follows. Fluid medium cultures (24 hr) were centrifuged (5,000 X g for 20 min) and resuspended in physiological saline. Small drops of this cell suspension were inoculated onto the surface of Parlodion films floating on warm (37 C) fluid medium. These cultures were incubated at 37 C for various periods of time, and colonies were fixed in situ for 15 min by adding neutral formalin (final concentration, 5%) to the medium beneath the Parlodion film, and for 5 min by placing 1 drop of 1% neutral formalin directly on the colonies. The underside of the Parlodion film was washed four times with distilled water. The film was removed on glass slides to which grids had been affixed; care was taken to place the specimen areas over the grids. The surfaces of the colonies were then washed with several drops of distilled water.
The specimens were shadowed with a platinumpalladium alloy at an angle of 18 degrees, and electron microscopy and photographic procedures were performed as described earlier (Domermuth et al., 1964) . RESULTS In sections, both the JA and W strains presented ultrastructural elements similar to those described by Domermuth et al. (1964) , i.e., asymmetric limiting membranes, cytoplasm with "possible" ribosomes which showed a characteristic regular arrangement in cells of the JA strain, less-dense areas containing strands of nuclear material, and dense spherical condensations of amorphous material. One to four of these condensations, believed to be developing elementary bodies, were found in cells of the W strain ( Fig. 1 and 2) ; however, cells of strain JA contained only single areas of condensation ( Fig.  3A and B) . The condensed areas of both strains were generally located singly or in rows within or adjacent to protrusions of limiting membranes ( Fig. 1 to 3 ), and were 100 to 200 m,t in diameter. In strain W, the developing elementary bodies (areas of condensation) were frequently arranged in an "assembly line" fashion, with a dense inclusion proximal to the cell membrane followed by one or more less-dense, more diffuse inclusions deeper within the cytoplasm of the cell ( Fig. 1  and 2 ).
Two cell forms were observed in unsectioned material: a relatively small, oval-shaped electrondense cell which frequently exhibited one or more short protrusions (Fig. 4 to 6) , and a larger, flattened, spherical, or polygonal form which exhibited less resistance to electrons (Fig. 5, 6A and B). Several of the relatively small, oval-shaped cells showed a tendency to be more or less constricted in their middle parts (Fig. 5, 6A and B). Single short protrusions were observed on the terminal ends of cells of both strains (Fig. 5 and B), whereas the W straini showed multiple protrusions, with as many as four extending from the surface of a single cell (Fig. 4) .
The terminal spherical ends of the protrusions averaged 170 m, in diameter in slhadowcast specimens, and 120 m-tu in sectioned mlaterial. In shadowcast specimens, the smaller oval-shaped cells averaged 530 by 800 mn, in size, and the larger flattened cells averaged 1,100 imig in diameter.
DISCUSSION
Extensive filament formation wNas observed in cultures of unsectioned 111. gallisepticunm (Shifrine et al., 1962) and in cultures of unidlentified avian mycop)lasma strains (Reagan et al., 1951 (Reagan et al., , 1953 White et al., 1954) . The latter authors also demonstrated beaded filaments containing closely sp)aced, spherical, or oval bodies of uniform size.
Our observations that sectioned short protrusions (which we believe to be analogous to previously described mycoplasmal "filaments") contain terminal spherical condensations 120 m,u in diameter lend support to these and other studies, which indicated that mycoplasmal filaments are the site of elementary body production and liberation. Similar dense peripheral areas may be observed as in Ruys and Van Iterson's (1961) report on sectioned Al. gallisepticum (Fig. 4: as those previously obtained from a comparative study of sectioned material of several Mlycoplasma species (Domermuth et al., 1964) . Our study did not reveal external, hexagonal-shaped elementary bodies as did that of Shifrine et al. (1962) . We did observe some hexagonal-shaped mature cells, however, but the hexagonal shape was assumed only by closely packed cells, and is believed to be an artifact produced because of the restricted space. Uncrowded cells were more or less spherical in shape when grown on collodion, and rather irregular in shape in sectioned colonies. Kelton (1962) reported from a growth-curve study that IL. gallisepticum reproduces by binary fission. In our study, the gross morphology of some of the cells exhibited constrictions which could be interpreted to be cells undergoing binary fission. However, these cells can equally well be regarded as being derived from elementary bodies occurring within the short protrusions. This latter viewpoint appears to be supported by the finding of the multiple condensed foci in the sectioned protrusions of cells observed in this study and bv the identical findings of Domermuth et al. (1964) , thus further strengthening the mass of evidence indicating that M. gallisepticum multiplies by the formation of elementary bodies.
With but one exception (the use of the term "protrusion" instead of "filament"), the terminology which appears to be the most frequently used (Freundt, 1958; Breed, Murray, and Smith, 1957) in describing mycoplasmal morphology was used in this report. B3ecause filaments appear to be a characteristic of many, if not all, of the JIycoplasma species (Breed et al., 1957) , it is suggested that the term, filament, be used to apply to all protrusions (short or long) of mycoplasma cells to prevent unnecessary confusion.
